Introduction
============

The widespread use of the prostate-specific antigen (PSA) test has improved prostate cancer detection rates.[@b1-ott-8-015] High-risk prostate carcinoma (PC) patients are at considerable risk of biochemical failure following radical prostatectomy, and surgical margins are more likely to be positive. This has raised questions regarding the need for neoadjuvant treatments. Radical retropubic prostatectomy (RP) has been shown to provide excellent long-term disease control in patients with clinically localized PC.[@b1-ott-8-015] Laparoscopic prostatectomy, first described by Schuessler et al[@b2-ott-8-015] is a standard treatment for localized PC, which is a minimally invasive surgery but still includes advantages associated with surgical removal and pathologic tumor staging. Robotic-assisted radical prostatectomy (RARP) and laparoscopic prostatectomy are equal when considering surgical and oncological outcomes.[@b3-ott-8-015],[@b4-ott-8-015] In Taiwan, RARP is more widely used to treat localized prostate cancer.[@b4-ott-8-015]

Using antiandrogen therapy to treat patients with PC who have undergone RARP remains controversial. The use of neoadjuvant hormone therapy (NHT) has also failed to gain widespread acceptance as a treatment for PC. Studies of patients who underwent NHT for 3 months demonstrated a decrease in pathologic stage without improvement in PSA for disease-free survival.[@b5-ott-8-015],[@b6-ott-8-015] Nonetheless, recent studies have shown that extending the duration of NHT therapy (\>8 months) or combining it with antiandrogen therapy can enhance the effectiveness of this treatment technique. However, antiandrogen therapy has been shown to induce prostatic apoptosis associated with prostatic and periprostatic fibrosis.[@b7-ott-8-015] This can lead to greater numbers of patients with positive tumor margins and higher morbidity rates following RARP. A lack of data has made it impossible to conclude whether periprostatic changes render retropubic prostatectomy more difficult. One previous study reported that NHT may decrease the seminal vesicle invasion rate.[@b8-ott-8-015] However, few large-scale studies have investigated the impact of NHT on the operating parameters of laparoscopic prostatectomy. The aim of this study is to evaluate the effects of NHT on PC in high-risk patients following RARP. In addition, we tried to identify the predictors of prolonged operating time.

Materials and methods
=====================

Between January 2009 and October 2013, a total of 28 men were scheduled for RARP to treat localized PC. All the patients signed a consent form for the treatment. Basic patient characteristics are listed in [Table 1](#t1-ott-8-015){ref-type="table"}. They included oral-form antiandrogen medication (bicalutamide 50 mg once a day) use, age, diabetes mellitus, hypertension, albumin, PSA, hemoglobin, and volume of prostate. Twenty-two patients who had received at least 1 month of neoadjuvant bicalutamide monotherapy, 50 mg once daily, before RARP for prostate cancer were identified. The remaining six patients did not receive hormone therapy. All patients underwent a transrectal ultrasound--guided prostate biopsy. The patients who received antiandrogen therapy were aged between 58 years and 74 years, with a mean age of 66 years. Among those who did not undergo antiandrogen therapy, ages ranged from 54 years to 75 years, and the mean age was 62 years. The average prostate size and average PSA level in the group that received antiandrogens were 47 mL and 20.5 ng/mL, respectively, compared to 39 mL and 20.5 ng/mL in the group that did not receive antiandrogens.

We recorded preoperative and perioperative clinical and pathologic data, including patient age, preoperative PSA status, biopsy Gleason grade, clinical stage, pathologic stage, blood loss (including through urine and intraoperative blood loss), and surgical margin status. No significant differences were observed between the two groups with regard to clinical characteristics. Oncologic results were evaluated by staging samples obtained during the operation in accordance with the TNM 2002 classification scheme. The last serum PSA level after operation was 4.5 (2.0--7.5 ng/mL) years. Chi-square test was used to test qualitative data, and Mann--Whitney *U*-test was used to test numerical variables. A *P*-value of \<0.05 was considered significant.

Results
=======

Clinical characteristics of patients are presented in [Table 1](#t1-ott-8-015){ref-type="table"}. Mean age ± standard deviation of patients who received RARP alone was 61.8±9.1 years, and the mean age of patients who underwent NHT with RARP was 66±4.4 years (*P*=0.187). Mean serum PSA levels before prostate biopsy were similar between both the groups.

Significant differences were only observed in the duration of the operations. Specifically, the group that received RARP and NHT had an average operation time of 254 min, while the average operation time for the group that underwent just RARP was only 209 min ([Figure 1](#f1-ott-8-015){ref-type="fig"}). It was conceivable that the blood loss in the NHT group would be more than the compared group; however, our findings found no significant difference ([Table 2](#t2-ott-8-015){ref-type="table"}). No difference was observed between the groups with regard to prostate size, and no significant correlations were observed between hormone therapy and blood loss, blood transfusion volume, or a drop in hemoglobin levels. It is interesting to note that the percentage of down-and upstaging in hormone therapy is greater and less than that of nonhormone therapy, respectively ([Table 3](#t3-ott-8-015){ref-type="table"}). In our study, severe perioperative complications such as wound infection, intestinal obstruction, great vessel injury, hallow organ injury, or rectal injury was not reported in either of the two groups. None of the patients had a conversion to an open procedure, and no patient mentioned any complaint about a remarkable stress urinary incontinence after the operation. Additionally, we did not observe any cases of mortality in this series, and no significant differences were observed with regards to positive surgical margins between the two groups, as shown in [Table 3](#t3-ott-8-015){ref-type="table"}. Postoperative pathologic data revealed that tumor vessel invasion was zero percent in patients undergoing RARP and 9.1% in patients undergoing RARP with NHT (*P*=0.999). Perineural invasion occurred in three patients (50%) belonging to the group that received only RARP and in nine of the patients (40.9%) belonging to the group that received both RARP and NHT (*P*=0.99). Following the operation, no significant changes were observed in Gleason score for either group (*P*=0.584), Furthermore, postoperative medications did not differ among the two groups, and blood transfusion rates were also similar. However, operating times were significantly lower in the group that received only RARP than in the group that received both RARP and NHT (*P*=0.019). We used multiple logistic regressions to identify the independent factors affecting the total operating time. Our study results revealed that the patients who received antiandrogen treatment before RARP required more time to get through the operation. Furthermore, we found that among all the possible variables that may affect the total operating time, the using of antiandrogen was the only independent factor, as shown in [Table 4](#t4-ott-8-015){ref-type="table"}.

Discussion
==========

A consensus has yet to be reached regarding the effects of NHT on the operating conditions associated with retropubic prostatectomy. Some studies have reported that NHT decreases the operative parameters, thereby making the surgical procedure easier to perform.[@b9-ott-8-015],[@b10-ott-8-015] Other studies have reported no differences in operating times, blood loss, transfusion rates, and complication rates between patients who received NHT treatment and those who did not.[@b11-ott-8-015],[@b12-ott-8-015] Despite the potential of neoadjuvant therapy, the use of antiandrogen agent before definitive surgical treatment should be limited to clinical evidence. Nonetheless, a study that investigated androgen deprivation and docetaxel treatment prior to prostatectomy yielded encouraging results with regard to recurrence-free survival rates.[@b13-ott-8-015]

A previous study found that high body mass index and high prostate weight were independent predictors of prolonged total operating times in extraperitoneal laparoscopic radical prostatectomies.[@b14-ott-8-015] However, that study did not find NHT to be a risk factor in prolonged operating time. In contrast, our findings showed a positive correlation between antiandrogen therapies and extended operating times. On the contrary, we did not find any significant correlations among body mass index, prostate weight, and operating time. We believe that adhesion is the main reason to prolong the operative time after hormone therapy. The morphological changes observed in antiandrogen-treated prostatic adenocarcinoma include programmed cell death, loss of glandular architecture, cytoplasmic vacuolization, nuclear pyknosis, and remarkable inflammatory response.[@b15-ott-8-015] Therefore, the adhesions between the prostate and the surrounding tissue would be a great challenge during the operation. We found that it was more difficult to separate the prostate from the rectum and the neurovascular bundle in the NHT group, and as a result, it was more time consuming. Although the pathologic changes made it more difficult to complete the surgical procedure in the patients of the NHT group, by using robotic surgery, which is more precise in comparison to the traditional operation, no increased complication rate was found in the NHT group.

Current evidence supports the use of RARP as a treatment option for localized advanced PC; however, some researchers believe that NHT treatment can lead to potentially dangerous side effects, which make margins of the prostate capsule difficult to identify. Nonetheless, our data indicate that treatment with NHT for a period of 2--4 weeks is safe for patients with localized advanced PC. In this current study, no differences in preoperative risk were observed between the two groups (RARP alone versus RARP with NHT), as shown in [Table 1](#t1-ott-8-015){ref-type="table"}. Additionally, no cases of comorbidity were included in the long-term NHT group. However, our study focused only on the perioperative impact of NHT for patients who received RARP and therefore lacked the long-term results. This is the disadvantage of our study, and the evaluation of the 5-year survival rate will be our goal in the future. Whether NHT treatment over longer periods may reduce positive surgical margin levels and help to improve cancer-free survival rates or not also needs a long-term follow-up period to verify.

Conclusion
==========

Our results demonstrate that RARP is a safe and effective procedure for patients who have received NHT. The perioperative morbidity of NHT patients undergoing RARP appears to be equivalent to that of non-NHT patients. Patients who received NHT also demonstrated lower rates of positive surgical margins. Nonetheless, we found that prostate cancer patients who underwent antiandrogen therapy prior to surgical treatment had significantly longer operating times in comparison to those who did not. To prove the value of antiandrogen therapy prior to prostate cancer surgery, future research will need to investigate a greater number of cases. This excellent outcome makes a compelling argument for better definition of high-risk patients for further trials.
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###### 

Baseline characteristics of the patients undergoing robotic-assisted radical prostatectomy

                              Non-antiandrogen mean ± SD or number (%)   Antiandrogen mean ± SD or number (%)   *P*-value
  --------------------------- ------------------------------------------ -------------------------------------- -----------
  Patient number              6                                          22                                     
  Antiandrogen use (months)   0                                          0.96±0.21                              
  Age (years)                 61.8±9.1                                   66±4.4                                 0.187
  DM                          2 (33%)                                    2 (9.1%)                               0.347
  Hypertension                2 (33%)                                    6 (27.3%)                              0.084
  iPSA (ng/dL)                7.6±1.9                                    20.5±18.8                              0.057
  Albumin level (mg/dL)       4.6±0.3                                    4.4±0.2                                0.287
  Hb (mg/dL)                  14.4±0.8                                   14.1±1.1                               0.537
  Volume of prostate (g)      38.8±10.3                                  46.8±20.5                              0.401
  ASA score ≤2                5 (83.3%)                                  14 (63.6%)                             0.999

**Notes:** Mann--Whitney *U*-test was used for numerical variables. Chi-square test was used for qualitative data.

**Abbreviations:** SD, standard deviation; DM, diabetes mellitus; iPSA, initial prostate-specific antigen; Hb, hemoglobin; ASA, American Society of Anesthesiologists.

###### 

Comparison of intraoperative, early, and late postoperative complications in patients who received RARP alone or in conjunction with neoadjuvant antiandrogen therapy

                                  Non-antiandrogen mean ± SD or number (%)   Antiandrogen mean ± SD or number (%)   *P*-value
  ------------------------------- ------------------------------------------ -------------------------------------- -----------
  Operation time (minutes)        209.3±44                                   254±33                                 0.019
  Blood loss (cc)                 133.3±93.1                                 187.3±169.1                            0.628
  Blood transfusion               1 (16.7%)                                  3 (13.6%)                              0.999
  Postoperative Hb drop (mg/dL)   2.3±1                                      1.9±1                                  0.326
  Imipramine use (months)         6.2±4.9                                    2.9±2.6                                0.111
  Sildenafil dependent            2 (33%)                                    9 (40.9%)                              0.999

**Note:** Mann--Whitney *U*-test.

**Abbreviations:** SD, standard deviation; Hb, hemoglobin.

###### 

Comparison of the two groups in the pathologic findings of robotic-assisted radical prostatectomy

                        Non-antiandrogen number (%)   Antiandrogen number (%)   *P*-value
  --------------------- ----------------------------- ------------------------- -----------
  Downstaging of GS     1 (16.7%)                     7 (31.8%)                 0.584
  Stationary of GS      4 (66.7%)                     14 (63.6%)                0.891
  Upstaging of GS       1 (16.7%)                     1 (4.5%)                  0.894
  PSM                   1 (16.7%)                     0 (0%)                    0.999
  Vessel invasion       0 (0%)                        2 (9.1%)                  0.999
  Perineural invasion   3 (50%)                       9 (40.9%)                 0.999

**Note:** Chi-square test.

**Abbreviations:** GS, Gleason score; PSM, positive surgical margin.

###### 

Multiple logistic regressions to evaluate the independent variables affecting operating time

  Variables         Coefficient   SE       *P*-value
  ----------------- ------------- -------- -----------
  Age               1.160         1.219    0.352
  PSA               −0.5965       0.398    0.149
  ASA score         −18.725       14.941   0.223
  Antiandrogen      44.887        16.959   0.015
  T stage           1.726         5.123    0.739
  Prostate volume   0.6749        0.3795   0.089
  GS sum            1.962         1.289    0.141

**Abbreviations:** SE, standard error; PSA, prostate-specific antigen; ASA, American Society of Anesthetists; GS, Gleason score.
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